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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.,  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections .  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonable  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condi¬ 
tion,  and  the  downstream  damage  potential. 
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Owner: 

State  Located: 

County  Located: 
Stream: 

Inspection  Date: 
Inspection  Team: 


Bethlehem  Mines  Corporation 

Pennsylvania  (PennDER  I.D. 

No.  63-63) 

Washington 

Center  Branch  of  Pigeon  Creek 

22  July  1980 

GAI  Consultants,  Inc. 

570  Beatty  Road 
Monroeville,  PA  15146 


The  visual  inspection,  operational  history  and  hydrologic/ 
hydraulic  analysis  indicate  that  the  facility  is  in  good 
condition. 


The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accor¬ 
dance  with  the  recommended  guidelines,  the  Spillway  Design 
Flood  { SDF )  for  the  facility  ranges  between  the  1/2 -PMF 
(Probable  Maximum  Flood)  and  the  PMF.  Due  to  the  high 
potential  for  damage  to  downstream  structures  and  possible 
loss  of  life,  the  SDF  is  considered  to  be  the  PMF.  Results 
of  the  hydrologic  and  hydraulic  analysis  indicate  the  faci¬ 
lity  will  pass  and/or  store  approximately  51^peroent  of  the 
PMF  prior  to  embankment  overtopping  at  the  low  top  of  dam. 
Thus,  the  spillway  system  is  considered  to  be  inadequate, 
but  not  seriously  inadequate.  Should  the  embankment  crest 
be  regraded  to  design  elevation,  the  spillway  would  be 
capable  of  passing  approximately  60  percent  of  the  PMF  prior 
to  embankment  overtopping. 


It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  emergency  warning  system  to 
notify  downstream  residents  should  hazardous  conditions 
develop.  Included  in  the  plan  should  be  provisions  for 
around-the-clock  surveillance  of  the  facility  during  periods 
of  unusually  heavy  precipitation. 
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b.  Remove  the  trees  adjacent  to  the  right  spillway 
sidewall  and  regrade  the  light  abutment  crest  to  conform  to 
the  design  top  of  dam  elevation. 

c.  Remove  the  ’’■egetat  ion  from  within  the  spillway 
channel  and  fill  the  joints  with  appropriate  expansion 
material . 

d.  Develoj  formal  manuals  of  operation  and  mainten¬ 
ance  to  ensuie  the  continued  pioper  care  of  the  facility. 


G A I  Consul  tan to ,  i nc . 


Bernard  M.  Habile  m,  P.E. 


Approved  by: 


*»  iAj 

AMES  W.  PECK 

olonel,  Corps  of  Engineers 
1. strict:  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
STEEL  DAM 

(PIGEON  CREEK  RESERVOIR  DAM) 
NDI#  PA-00495,  PennDER#  63-63 

SECTION  I 

GENERAL  INFORMATION 


1 . 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States . 


1 . 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances .  Steel  Dam  is  an  earth 
embankment  approximately  15  feet  high  and  485  feet  long 
(including  spillway).  The  facility  is  provided  with  a 
centrally  located  concrete  spillway  with  an  ogee  shaped  weir 
100  feet  long.  The  spillway  is  flanked  on  both  sides  by 
earth  abutments.  A  concrete  corewall  within  both  abutments, 
is  founded  on  rock  and  extends  to  within  1-foot  of  the 
design  crest  of  the  dam.  A  reinforced  concrete  control 
tower  is  located  along  the  upstream  slope  to  the  left  of  the 
spillway.  Outlet  conduits  consist  of  a  10-inch  diameter 
supply  pipe  and  a  24-inch  diameter  blowoff  pipe  both  encased 
in  concrete  and  valved  at  their  inlet  ends. 

b.  Location.  Steel  Dam  is  located  on  the  center 
branch  of  Pigeon  Creek  in  Somerset  Township,  Washington 
County,  Pennsylvania  about  three  miles  northwest  of  Ells¬ 
worth,  Pennsylvania.  The  dam,  reservoir  and  watershed  are 
contained  within  the  Hackett  and  Ellsworth,  Pennsylvania 
7.5-minute  U.S.G.S.  topographic  quadrangles  (see  Figure  1, 
Appendix  E).  The  coordinates  of  the  dam  are  N  40°  07.7'  and 
W  80°  03.9' . 

c.  Size  Classification.  Small  (15  feet  high,  189 
acre-feet  storage  capacity  at  top  of  dam). 
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d. 


Hazard  Classification.  High  (See  Section  3.1.e). 


e.  Ownership .  Bethlehem  Mines  Corporation 

Ellsworth  Division 

P.0.  Box  143 

Eighty  Four,  PA  15330 

D.  A.  Sparks  -  Manager 
c/o  D.  Patterson 

f.  Purpose .  Water  Supply. 

g.  Historical  Data.  Correspondence  in  PennDER  files 
indicate  that  Steel  Dam  was  designed  in  1950-1951  and  was 
constructed  between  July  1952  and  November  1953.  Neither 
the  designer  or  contractor  is  specifically  named  in  avai¬ 
lable  correspondence;  however,  Morris  Knowles,  Inc.,  con¬ 
sulting  engineers  from  Pittsburgh,  Pennsylvania,  is  men¬ 
tioned. 

Design  review  by  PennDER  predecessors  resulted  in  many 
design  change  recommendations,  all  of  which  were  incor¬ 
porated  into  the  final  design.  Construction  progress  re¬ 
ports,  inspection  memoranda  and  photographs  indicate  that 
contract  compliance  was  achieved  and  that  all  structural 
elements  were  founded  on  competent  rock.  One  of  the  con¬ 
struction  photographs  indicates  that  the  downstream  slope 
was  extended  to  its  present  configuration  during  the  ori¬ 
ginal  construction. 

No  significant  modifications  have  been  made  to  the 
facility  since  construction  and  it  has  reportedly  functioned 
adequately. 


1 . 3  Pertinent  Data. 

a.  Drainage  Area  (square  miles).  4.1 

b .  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  Discharge 
curves  are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  2 
3590  cfs  (See  Appendix  D,  Sheet  6). 

c.  Elevation  (feet  above  mean  sea  level).  The  fol¬ 
lowing  elevations  were  obtained  from  available  drawings  and 
through  field  measurements  that  were  based  on  the  elevation 
of  the  service  spillway  crest  at  1002.0  feet  (see  Appen¬ 
dix  D,  Sheet  1 ) . 
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Design  Top  of  Dam 

Low  Top  of  Dam 

Maximum  Design  Pool 

Maximum  Pool  of  Record 

Normal  Pool 

Spillway  Crest 

Upstream  Inlet  Invert 

Downstream  Outlet  Invert 

Streambed  at  Centerline  of  Dam 

Maximum  Tailwater 

d.  Reservoir  Length  (feet). 

Top  of  Dam 
Normal  Dam 

e .  Storage  (acre-feet). 

Top  of  Dam 
Normal  Pool 

f .  Reservoir  Surface  (acres). 


Top  of  Dam 
Normal  Pool 


g.  Pam. 


Type 

Length 


Height 


Top  Width 


Upstream  Slope 
Downstream  Slope 


1007.0 

1006.5  (field) 
1007.0 

Not  known. 
1002-0 
1002.0 
994.0 

991.5 

992.5 

Not  known. 


3200 

2000 


189 

89 


29 

17 


Earth. 

385  feet  (ex¬ 
cluding  spill¬ 
way)  . 

15  feet  (field 
measured;  low 
top  of  dam  to 
invert  of 
blowoff  out¬ 
let)  . 

150  feet  (mini 
mum) . 

3H:  IV 

N/A  (see  "Gen¬ 
eral  Plan  - 
Field  Inspec¬ 
tion  Notes," 
Appendix  A) . 
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Zoning 

Impervious  Core 

Cutoff 

Grout  Curtain 

Diversion  Canal  and 
Regulating  Tunnels. 

Spillway . 

Type 


Crest  Elevation 
Crest  Length 
Outlet  Conduit. 

Type 

Length 

Closure  and  Regulating 
Facilities 


Homogenous 

earth. 

Concrete  core¬ 
wall  extends 
from  rock  to 
1-foot  below 
crest. 

Corewall  ex¬ 
tends  to  sound 
rock. 

None . 


None . 


Uncontrolled, 
rectangular 
concrete  chan¬ 
nel  with  an 
ogee  shaped 
weir. 

1002.0  feet. 
100.0  feet. 


24-inch  diam¬ 
eter  CIP  en¬ 
cased  in  con¬ 
crete  . 

180  feet  (esti¬ 
mated;  inlet  to 
blowoff  out¬ 
let)  . 


Flow  through 
conduit  is 
controlled  by  a 
24-inch  dia¬ 
meter  sluice 
gate  located  at 
the  inlet 


within  the  con¬ 
crete  control 
tower . 

Steel  framed, 
wood  plank  foot 
bridge  from 
crest  (see 
Photograph  7 ) . 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  formal 
design  reports  are  available  for  any  aspect  of  the  facility. 
A  drawing  from  the  owner  (see  Figure  6,  Appendix  E)  contains 
a  stability  evaluation  of  the  gravity  type  spillway  struc¬ 
ture.  Design  drawings  are  available  from  the  owner  and 
PennDER  files. 

b .  Design  Features. 

1.  Embankment.  The  original  design  features  of 
the  embankment  are  shown  on  Figures  2  through  6 .  As  indi¬ 
cated,  the  embankment  design  consists  of  a  homogeneous 
earthfill  with  a  central  concrete  corewall .  Correspondence 
and  construction  photographs  indicate  the  corewall  was 
extended  into  competent  rock.  The  upstream  slope  is  covered 
with  12  inches  of  grouted  rock  and  the  slope  angle  was  set 
at  3H.-1V.  The  design  called  for  the  crest  width  to  be  10 
feet  and  the  downstream  slope  to  be  set  at  2-l/2H:lV.  Field 
observations  revealed  the  upstream  slope  was  constructed  as 
per  design.  The  downstream  face,  however,  was  apparently 
covered  with  excess  material  and  now  slopes  very  gently 
downstream  making  it  hardly  discernible  from  the  embankment 
crest. 


2 .  Appurtenant  Structures . 

a)  Spillway.  Details  of  the  spillway 
design  are  shown  on  Figures  3  and  4.  As  indicated,  the 
spillway  design  consists  of  an  ogee  shaped  gravity  section, 
a  stilling  basin  and  a  reinforced  concrete,  trapezoidal 
shaped  discharge  channel.  The  gravity  section  and  wall 
foundations  are  seated  on  rock.  The  concrete  corewalls  join 
the  gravity  section  to  provide  a  continuous  seepage  barrier 
along  the  dam  centerline. 

b)  Outlet  Works.  The  outlet  works  is 
shown  in  detail  on  Figures  3  and  5.  As  indicated,  it  con¬ 
sists  of  a  10-inch  diameter  supply  pipe  and  a  24-inch  dia¬ 
meter  blowoff  pipe,  both  encased  in  concrete  and  controlled 
by  slide  gates  within  a  control  tower  situated  near  the 
upstream  dam  toe.  The  gates  are  operated  by  handwheels  from 
atop  the  control  tower  which  is  accessed  by  a  foot  bridge 
from  the  embankment  crest. 

c.  Specific  Design  Data  and  Criteria.  Figure  6  shows 
a  detailed  spillway  analysis  for  five  reservoir  conditions. 
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Results  of  the  analysis  (also  shown  on  the  figure)  indicate 
that  the  design  configuration  is  acceptable.  Specifications 
for  concrete  mixes  and  fill  placement  are  also  presented  in 
the  notes  shown  on  Figures  3  and  5. 


2 . 2  Construction  Records. 

Bi-weekly  construction  progress  reports  are  available 
from  PennDER  files  in  addition  to  seven  construction  photo¬ 
graphs  that  confirm  pertinent  construction  details. 


2 . 3  Operational  Records . 

No  formal  records  of  operation  are  available  for  the 
facility. 


2 .4  Other  Investigations. 

No  records  of  any  formal  investigations  other  than  one 
state  inspection  report  are  available. 


2 • 5  Evaluation. 

The  available  data  in  the  form  of  design  drawings, 
construction  progress  reports  and  dated  construction  photo¬ 
graphs  are  considered  sufficient  to  make  a  reasonable 
Phase  I  assessment  of  the  facility. 


SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General .  The  general  appearance  of  the  facility 
suggests  that  it  is  in  good  condition. 

b.  Embankment.  The  visual  inspection  indicates  that 
the  embankment  is  in  good  condition  and  is  generally  well 
maintained  with  few  exceptions.  It  was  noted  that  the  con¬ 
figuration  of  the  crest  and  downstream  slope  were  substan¬ 
tially  modified,  probably  during  construction.  The  crest 
was  extended  and  the  downstream  slope  virtually  eliminated 
such  that  the  overall  appearance  of  the  facility  is  that  of 
an  incised  impoundment. 

Deficiencies  that  should  be  corrected  include:  size¬ 
able  tree  growth  adjacent  to  the  right  spillway  wingwall  and 
noticeable  crest  settlement  along  the  right  abutment  sec¬ 
tion. 


c.  Appurtenant  Structures . 

1.  Spillway.  The  overall  condition  of  the 
spillway  is  good.  No  significant  cracking  or  concrete 
deterioration  was  observed.  Moderate  scaling  of  the  flow 
surface  is  apparent  especially  near  the  downstream  end  of 
the  spillway.  An  excessive  amount  of  vegetation  has  rooted 
itself  along  the  expansion  joints  in  the  spillway  floor  (see 
Photographs  3  and  4).  The  vegetation  and  supporting  soil 
should  be  removed  and  the  joints  filled  with  appropriate 
expansion  material. 

2.  Outlet  Works.  The  outlet  works  structures 
and  mechanisms  all  appear  to  be  in  good  condition  (see 
Photographs  7  and  8).  No  significant  cracking  or  deterior¬ 
ation  of  the  concrete  elements  was  observed.  Metal  parts 
were  adequately  painted  and  the  access  bridge  was  in  good 
condition. 


d.  Reservoir  Area.  The  reservoir  impounded  by  Steel 
Dam  is  surrounded  by  gentle  to  moderate  slopes  that  are 
primarily  wooded.  No  slope  distress  or  significant  sedimen¬ 
tation  was  observed. 

e.  Downstream  Channel.  The  spillway  discharges  into 
the  center  branch  of  Pigeon  Creek  which  is  contained  in  a 
gently  sloped,  relatively  wide  valley.  At  approximately  two 
miles  downstream  of  the  dam  the  center  branch  merges  with 
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the  south  branch  of  Pigeon  Creek.  Other  than  the  Conrail 
track  that  parallels  the  stream,  no  inhabitable  structures 
are  located  within  the  reach  from  the  dam  to  this  conflu¬ 
ence.  At  approximately  2,000  feet  further  downstream  from 
the  confluence,  the  combined  stream  flow  enters  the  Ells¬ 
worth  Reservoir,  an  industrial  and  municipal  water  supply 
impoundment.  Failure  of  Steel  Dam  would  probably  cause 
overtopping  and  failure  of  the  downstream  dam  and  possibly 
result  in  loss  of  life  within  the  several  commercial  struc¬ 
tures  adjacent  to  the  reservoir.  Consequently,  the  hazard 
classification  is  considered  to  be  high. 


3 . 2  Evaluation. 

The  overall  condition  of  the  facility  is  considered  to 
be  good.  The  dam  and  its  appurtenances  are  reasonably  well 
maintained  and  the  as-built  configuration  of  the  embankment 
provides  more  than  adequate  stability.  Deficiencies  which 
should  be  corrected  include:  overgrowth  adjacent  the  right 
spillway  wingwall  near  the  embankment  crest;  a  low  area 
along  the  dam  crest  to  the  right  of  the  spillway;  and  exces¬ 
sive  vegetation  rooted  within  the  expansion  joints  of  the 
spillway  floor. 


9 


4 


SECTION  4 

OPERATIONAL  PROCEDURES 


The  facility  is  self-regulating  with  excess  inflow 
automatically  discharged  through  the  spillway.  Under  normal 
operating  conditions  the  blowoff  line  is  closed  and  the 
intake  line  opened  within  the  intake  tower.  Valve  mech¬ 
anisms  within  the  tower  were  not  operated  in  the  presence  of 
the  inspection  team  and  the  owner's  representative  did  not 
know  when  they  were  last  operated.  There  is  no  formal 
operations  manual  associated  with  the  facility. 


4 . 2  Maintenance  of  Dam. 

The  facility  has  been  maintained  on  an  unscheduled 
basis  and  there  are  no  formal  records  or  maintenance  manual 
available.  The  left  abutment  section  is  reasonably  well 
maintained  apparently  due  to  its  easy  access  and  use  as  a 
mine  rescue  practice  area.  The  right  abutment,  which  is  not 
readily  accessible,  has  become  overgrown  with  brush  and 
trees.  The  crest  level  of  the  right  abutment  is  also  noti¬ 
ceably  low,  particularly  adjacent  to  the  right  spillway 
wingwall . 


4.3  Maintenance  of  Operating  Facilities . 


The  access  bridge  and  operating  mechanisms  appear  to  be 
well  maintained  although  the  operability  of  the  valve  mech¬ 
anism  could  not  be  confirmed  during  the  inspection.  No 
formal  maintenance  manual  is  available. 


Warning  System. 


There  is  no  formal  warning  system  associated  with  the 
facility;  however,  the  owner  maintains  communications  with 
the  downstream  water  treatment  facility. 


4 . 5  Evaluation . 

No  formal  manuals  of  maintenance  and  operation  are 
available,  but,  are  recommended  to  ensure  the  continued 
proper  care  of  the  facility.  Included  in  these  manuals 
should  be  a  formal  emergency  warning  system  for  the  notifi¬ 
cation  of  downstream  inhabitants  in  the  event  hazardous 
conditions  develop. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5 . 1  Design  Data. 

No  formal  design  reports  or  calculations  are  available. 
Correspondence  contained  in  PennDER  files  indicate  the 
spillway  was  sized  to  accommodate  a  storm  runoff  of  1,000 
cubic  feet  per  second  per  square  mile  of  watershed. 


5.2  Experience  Data. 

No  specific  records  are  available  for  this  facility. 


5 . 3  Visual  Observations . 

On  the  date  of  the  inspection,  no  conditions  were 
observed  that  would  indicate  that  the  spillway  structure 
would  not  perform  satisfactorily  during  a  flood  event, 
within  the  limits  of  its  design  capacity.  Discharge  through 
the  spillway  would  be  limited,  however,  by  the  low  area 
along  the  right  abutment  crest. 


5.4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.S.  Army, 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.S.  Army,  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capa¬ 
bilities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  D. 


5 . 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF}.  In  accordance  with 
procedures  and  guidelines  contained  m  the  National  Guide¬ 
lines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions,  the  Spillway  Design  Flood  (SDF)  for  Steel  Dam  ranges 
between  the  1/2-PMF  and  the  PMF .  This  classification  is 
based  on  the  relative  size  of  the  dam  (small),  and  the 
potential  hazard  of  dam  failure  to  downstream  developments 
(high).  Due  to  its  high  potential  for  damage  to  downstream 
structures  and  possible  loss  of  life,  the  SDF  for  this 
facility  is  considered  to  be  the  PMF. 
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b.  Results  of  Analysis.  Steel  Dam  was  evaluated 
under  normal  operating  conditions.  That  is,  the  reservoir 
was  initially  at  its  normal  pool  or  spillway  elevation  of 
1002.0  feet  with  the  spillway  weir  discharging  freely.  The 
outlet  conduit  was  assumed  to  be  non- functional  for  the 
purpose  of  analysis,  since  the  flow  capacity  of  the  conduit 
is  not  such  that  it  would  significantly  increase  the  total 
discharge  capabilities  of  the  facility.  The  spillway  con¬ 
sists  of  a  concrete,  trapezoidal,  chute  channel  with  dis¬ 
charges  controlled  by  a  concrete,  ogee  shaped  weir.  All 
pertinent  engineering  calculations  relative  to  the  evalua¬ 
tion  of  this  facility  are  provided  in  Appendix  D. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Steel  Dam  can  accommodate  only  about  51  percent  of  the  PMF 
(SDF)  prior  to  embankment  overtopping.  The  peak  PMF  inflow 
of  approximately  7075  cfs  was  slightly  attenuated  by  the 
discharge/storage  capability  of  the  dam,  as  the  resulting 
PMF  peak  outflow  was  about  7055  cfs  (Appendix  D,  Summary 
Input/Output  Sheets ,  Sheet  C ) .  Under  PMF  conditions ,  the 
embankment  would  be  overtopped  for  approximately  6.5  hours 
with  a  maximum  depth  of  inundation  of  about  1.9  feet  above 
the  low  top  of  dam  (Summary  Input/Output  Sheets,  Sheet  C). 

It  is  also  noted  that  if  the  embankment  crest  was  regraded 
to  design  elevation,  the  spillway  would  be  capable  of  passing 
approximately  60  percent  of  the  PMF  prior  to  embankment 
overtopping. 


5 . 6  Spillway  Adequacy. 

Although  Steel  Dam  cannot  accommodate  its  SDF  (the  PMF) 
without  overtopping,  the  possible  downstream  consequences  of 
embankment  failure  due  to  overtopping  were  not  evaluated. 
Since  the  facility  can  safely  pass  a  flood  of  at  least 
1/2-PMF  magnitude,  breaching  analysis  was  not  performed  in 
accordance  with  Corps  directive  ETL-1110-2-234 .  Thus,  as 
Steel  Dam  cannot  accommodate  a  PMF-size  flood,  its  spillway 
is  considered  to  be  inadequate,  but  not  seriously  inade¬ 
quate  . 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the 
embankment  is  in  good  condition.  The  grouted  rock  riprap 
provides  adequate  upstream  slope  protection.  Modifications 
(probably  during  construction)  have  resulted  in  a  downstream 
configuration  that  virtually  precludes  embankment  insta¬ 
bility.  The  right  abutment  section  has  apparently  settled 
with  the  crest  being  lower  than  the  right  spillway  wingwall. 
Overtopping  would  therefore  be  concentrated  over  the  right 
abutment  and  could  cause  serious  erosion  along  the  spillway. 
Several  large  trees  are  also  located  on  the  right  abutment 
adjacent  to  the  spillway  wingwall.  The  root  systems  and/or 
toppling  of  these  trees  could  eventually  cause  structural 
damage  to  the  spillway  components  if  not  removed. 

b .  Appurtenant  Structures. 

1.  Spillway.  The  spillway  appears  to  be  struc¬ 
turally  well  designed  and  currently  in  good  condition.  An 
unusual  amount  of  vegetation  appears  to  be  rooted  along  the 
floor  slab  expansion  joints  providing  some  obstruction  to 
flow.  The  vegetation  should  be  removed  and  the  joints 
filled  with  appropriate  expansion  material. 

2.  Outlet  Works.  The  outlet  structures  and 
mechanisms  appear  to  be  in  good  condition.  Routine  main¬ 
tenance  is  recommended  to  ensure  operability  of  the  slide 
gates . 


6 . 2  Design  and  Construction  Techniques. 

Limited  data  indicate  that  the  design  and  construction 
were  performed  in  accordance  with  generally  accepted  prac¬ 
tices  . 


6 . 3  Past  Performance. 

No  data  or  other  evidence  is  available  that  would 
indicate  the  facility  has  not  performed  satisfactorily  since 
its  construction. 
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6.4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1  and  is 
subject  to  minor  earthquake  induced  dynamic  forces.  It  is 
believed  that  the  static  stability  of  the  structure  is 
sufficient  to  withstand  such  forces;  however,  no  calcula¬ 
tions  and/or  investigations  were  performed  to  confirm  this 
belief. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  The  visual  inspection  suggests  that  the 
facility  is  m  good  condition. 

The  size  classification  of  the  facility  is  small  and 
its  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  for  the  facility  ranges  between  the 
1/2-PMF  (Probable  Maximum  Flood)  and  the  PMF.  Due  to  the 
high  potential  for  significant  downstream  economic  damage 
and  possible  loss  of  life  that  would  be  associated  with  an 
embankment  breach,  the  SDF  for  the  facility  is  considered  to 
be  the  PMF.  Results  of  the  hydrologic  and  hydraulic  analysis 
indicate  the  facility  will  pass  approximately  51  percent  of 
the  PMF  prior  to  overtopping  the  right  abutment  section  at 
low  top  of  dam.  Thus,  the  spillway  system  is  considered 
inadequate,  but  not  seriously  inadequate.  Should  the  em¬ 
bankment  crest  be  regraded  to  design  elevation,  the  spillway 
would  be  capable  of  passing  approximately  60  percent  of  the 
PMF  prior  to  embankment  overtopping. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  a  reasonable  Phase  I  evalua¬ 
tion  of  the  facility. 

c.  Urgency.  The  recommendations  listed  below  should 
be  implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  considered  necessary  at  this 
time. 


7 . 2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  emergency  warning  system  to 
notify  downstream  residents  should  hazardous  conditons 
develop.  Included  in  the  plan  should  be  provisions  for 
around-the-clock  surveillance  of  the  facility  during  periods 
of  unusually  heavy  precipitation. 

b.  Remove  the  trees  adjacent  to  the  right  spillway 
sidewall  and  regrade  the  right  abutment  crest  to  conform  to 
the  design  top  of  dam  elevation. 
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c.  Remove  the  vegetation  from  within  the  spillway 
channel  and  fill  the  joints  with  appropriate  expansion 
material . 

d.  Develop  formal  manuals  of  operation  and  mainten¬ 
ance  to  ensure  the  continued  proper  care  of  the  facility. 
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APPENDIX  A 

VISUAL  INSPECTION  CHECKLIST  AND  FIELD  SKETCHES 
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BRIDGE  AND  PIERS 
EMERGENCY  GATES  None. 
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POPULATION  confluence.  Several  industrial/commercial  structures  are  located  a 

the  lower  reservoir  that  could  be  damaged  by  a  failure  of  Steel  Dam 
subsequent  overtopoinq  of  the  downstream  reservoir.  High  potential 
damage  and  loss  of  many  lives. 
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APPENDIX  B 

ENGINEERING  DATA  CHECKLIST 
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CHECKLIST 
ENGINEERING  DATA 


OUTLETS. 

PLAN  See  Appendix  E,  Figures  2,  3  and 

DETAILS 

DISCHARGE  RATINGS 


CHECK  LIST 
ENGINEERING  DATA 
PHASE  I 
(CONTINUED) 


CHECK  LIST 
ENGINEERING  DATA 


MODIFICATIONS  Downstream  slope  modified,  probably  during  construction. 


CHECK  LIST 


COMMUNICATION  Ellsworth  Reservoir.  No  formal  warning  system  in  effect. 

FACILITIES 


'I 


GAI  CONSULTANTS.  INC. 


CHECKLIST  NIDI  ID#  PA~QQtl95_.. 

HYDROLOGIC  AND  HYDRAULIC  PENNDER  ID  #  63-63 

ENGINEERING  DATA 

SIZE  OF  DRAINAGE  AREA:  4.1  square  miles. _ 

ELEVATION  TOP  NORMAL  POOL:  1002 -°  STORAGE  CAPACITY:  89  acre-feet. _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  STORAGE  CAPACITY. _ " _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  1097 —STORAGE  CAPACITY: _ " _ 

ELEVATION  TOP  DAM:  1006.5  STORAGE  CAPACITY:  189  acre-feet. _ 

(low  spot) 

SPILLWAY  DATA 

CREST  ELEVATION:  1002  •  °_  feet- _ 

TYPE’  Uncontrolled,  rectangular,  concrete  channel  with  ogee  shaped  weir. 

CREST  LENGTH:  100-0  feet  . _ 

CHANNEL  LENGTH:  150...  feet. . . 

SPILLOVER  LOCATION:  Wear  center  of  dam. _ . 

NUMBER  AND  TYPE  OF  GATES:  None. _ 

OUTLET  WORKS 

TYPE:  10-inch  diameter  CIP  surely:  24-inch  diameter  CIP  blowoff. _ 

LOCATION’  Left  of  spillway. _ _ _ 

ENTRANCE  INVERTS:  Blowoff  -  994.0  feet. _ 

EXIT  INVERTS:  Blowoff  -  991,5  feet. _ 

EMERGENCY  DRAWDOWN  FACILITIES:  24-inch  diameter  blowoff  controlled  by  a 

24-inch  diameter  sluice  gate. 

HYDROMETEOROLOGICAL  GAGES 

TYPE’  None. 

LOCATION:  ~  _ _ _ 

RECORDS:  ~ _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Not  known.: _ 
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APPENDIX  C 
PHOTOGRAPHS 
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STEEL  DAM 

PHOTOGRAPH  KEY  MAP 
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APPENDIX  D 


HYDROLOGY  AND  HYDRAULICS  ANALYSES 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph( s )  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph( s )  through  the 
reservoir  to  determine  if  the  event(s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph( s )  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge ( s ) ,  time(s)  of  the  peak  dis¬ 
charge^),  and  the  maximum  stage(s)  of  each  routed  hydro¬ 
graph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph( s )  to  the 
reservoir . 

b.  Routing  of  the  inflow  hydrograph ( s )  through  the 
reservoir . 

c.  Development  of  a  failure  hydrograph( s )  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph( s )  to  desired 
downstream  locations .  The  results  provide  estimates  of  the 
peak  discharge ( s ) ,  time(s)  to  peak  and  maximum  water  surface 
elevations  of  failure  hydrographs  for  each  location. 
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HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  STEEL  DAM 


PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  ■  24  INCHES/24  HOURS 


STATION 

1 

2 

3 

STATION  DESCRIPTION 

STEEL  DAM 

DRAINAGE  AREA  (SQUARE  MILES) 

4  .  1 

CUMULATIVE  DRAINAGE  AREA 
(SQUARE  MILES) 

ADJUSTMENT  CF  PMF  FOR 

DRAINAGE  AREA  LOCATION  (%) (1J 

6  HOURS 

12  HOURS 

24  HOURS 

48  HOURS 

72  HOURS 

Zone  7 

102 

120 

130 

140 

SNYDER  3YDR0GRAPH  PARAMETERS 

ZONE  (2) 

Crj  (3) 

Ct  (3) 

L  (MILES)  (4) 

La  (MILES)  (4) 

-o  *  Ct  (L-Lca)°-3  (HOURS) 

29 

0.50 

1.60 

4 . 0 

2 . 0 

2 .99 

SPILLWAY  DATA 

CREST  LENGTH  (FEET) 
FREE3CARD  (FEET) 
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Steel  Dam  is  located  in  the  Pittsburgh  Plateaus  section 
of  the  Appalachian  Plateaus  province  of  southwestern 
Pennsylvania.  In  this  area,  the  Pittsburgh  Plateaus  section 
is  characterized  by  flat-lying  to  very  gently  folded  sedi¬ 
mentary  rock  strata  of  upper  Pennsylvanian  age.  Major 
structural  axes  strike  from  southwest  to  northeast  with 
flanking  strata  gently  dipping  northwest  and  southeast. 

Structurally,  the  dam  and  reservoir  lie  about  one  mile 
east  of  the  axial  trace  of  the  southwestward  plunging  Amity 
anticline.  In  the  vicinity  of  the  dam  and  reservoir,  the 
bedrock  dips  gently  to  the  southeast  or  downstream  at  ap¬ 
proximately  one-half  degree. 

The  sedimentary  rock  sequence  contained  in  the  abut¬ 
ments  and  underlying  the  embankment  is  the  lower  member  of 
the  Uniontown  Formation,  Monongahela  Group,  of  Pennsylvanian 
age.  The  rocks  of  this  group  typically  exhibit  the  rapid 
vertical  and  lateral  lithology  changes  characteristic  of 
cyclic  sedimentation.  Rock  types  to  be  expected  immediately 
underlying  the  dam  and  reservoir  are:  "limestone;  silty 
mudstone;  siltstone;  sandstone;  mudstone;  and  locally  impure 
coal  (the  Uniontown  Coal)".  The  Uniontown  Coal  horizon  lies 
about  40  feet  beneath  the  dam.  Underlying  the  Uniontown 
Formation  is  the  Pittsburgh  Formaton,  the  base  of  which  is 
delineated  by  the  Pittsburgh  Coal.  The  Pittsburgh  Coal, 
therefore,  lies  approximately  300  feet  beneath  the  dam 
embankment  and  about  280  feet  below  the  upstream  inlet  to 
the  reservoir.  According  to  the  Geologic  Map  of  the  Hackett 
Quadrangle,  Washington  County,  Pennsylvania,  "the  Pittsburgh 
Coal  largely  has  been  removed  by  mining"  around  the  dam  and 
reservoir  and,  possibly,  beneath  same. 

Alluvial  materials  in  the  valley  consist  of  "unconsoli¬ 
dated  silt,  sand,  gravel,  and  cobbles.  These  have  been 
removed  from  beneath  the  core  cutoff  wall  within  the  dam 
embankment . 
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